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(57) ABSTRACT

A universal mounting assembly that can be attached to both
a cylindrical surface and a planar surface 1s provided accord-
ing to embodiments of the present invention. The universal
mounting assembly includes a top plate, a bottom plate, and
a spacer. Both the top plate and the bottom plate have a pair
of parallel edge portions and at least one curved edge portion
that 1s disposed between the two parallel edge portions. The
curved edge portion on the top and bottom plate contains at
least one mounting tab for attaching the universal mounting
assembly to a cylindrical support structure. The umversal
mounting assembly also includes planar mounting brackets
located at each intersection of the parallel edge portions and
the curved edge portion for mounting to a planar support
structure. The top plate and the bottom plate are rigidly
allixed to the spacer, which may be annular shaped and used

to house electronic components, such as a lightning protec-
tion circuit. Other embodiments are also claimed and

described.

20 Claims, 7 Drawing Sheets



U.S. Patent Mar. 4, 2008 Sheet 1 of 7 US 7,339,549 B2

145

100
/"

140 ¥




U.S. Patent Mar. 4, 2008 Sheet 2 of 7 US 7,339,549 B2




U.S. Patent Mar. 4, 2008 Sheet 3 of 7 US 7,339,549 B2

305




U.S. Patent Mar. 4, 2008 Sheet 4 of 7 US 7,339,549 B2

4955

455

410




U.S. Patent Mar. 4, 2008 Sheet 5 of 7 US 7,339,549 B2

100




U.S. Patent Mar. 4, 2008 Sheet 6 of 7 US 7,339,549 B2




U.S. Patent Mar. 4, 2008 Sheet 7 of 7 US 7,339,549 B2

645




Us 7,339,549 B2

1
UNIVERSAL MOUNTING ASSEMBLY

TECHNICAL FIELD

The various embodiments of the present invention are
directed to a universal mounting assembly, and more par-
ticularly to a universal mounting assembly that may be used
to couple together cylindrical surfaces, planar surfaces, or
combinations thereof. Furthermore, the present mnvention’s
embodiments are also directed to a unmiversal mounting
bracket to attaching a lightning protection circuit or any
other electrical component to either a cylindrical or planar
surface.

BACKGROUND

Cellular (“wireless”) communications networks rely on a
network of antennas for connecting cellular devices, such as
cellular telephones, to the wireless network. To 1nsure that
the cellular communications network has continuous cover-
age over a geographic area, the antennas structures are
widely dispersed throughout the region. Some antennas
structures must be mounted to a mast, tower, or pole that 1s
free standing, while other antennas structures may be
mounted to a mast that 1s attached to a side of building or
similar structure. In addition, it 1s sometimes necessary to
increase the height of the antenna due to the construction of
new structures, or to add additional antennas to an existing,
structure. Currently, cellular antenna tower can be connected
to support structures, such as masts or buildings using
conventional mounting brackets that are well known 1n the
art.

Additionally, 1t may also be necessary to use mounting
brackets to mount electrical components to existing antennas
structures. A antenna tower today may have antennas, tower
mounted low noise amplifiers (TMAs), tower mounted
power amplifiers, repeaters, backhaul systems, point-to-
point communication systems, and/or antenna control elec-
tronics mounted along or near the top of the structure, for
example In addition, it may be desirable to provide lightning
protection to a cellular antenna or other tower mounted
clectronics system, as 1n many instances it will be the tallest
structure 1n the immediate area and susceptible to nearby or
direct lightning strikes. The eflectiveness of the lightning
protection circuit may warrant mounting close to the cellular
antenna and also mounting the device on or near the base of
the antenna to protect the antenna electronics circuitry. In
addition, 1t may be more eflective protection and economical
for protection designs involving layers of lightning protec-
tion circuitry by having a local externally mounted protec-
tion circuit serving multiple antennas and supplementing the
individual internal antenna electrical components. The pro-
tection circuitry in the unit design may be deemed marginal
or isuilicient for the degree of reliability desired for sites
with diflicult access and supplemental lighting protection in
an external module may be desired. In each of these situa-
tions, the electrical component 1s placed 1n a housing and/or
attached to the antenna or the antenna support structure
using a conventional mounting bracket.

Conventional mounting brackets have several limitations.
Since the cellular antennas can be attached to either a
cylindrical mast or a planar surface the mounting brackets
have been tailored to match the type of structure. For
instance, 1 an antenna i1s being mounted to a cylindrical
surface, such as a mast or a pole, the antenna would include
a specially designed mounting bracket that has a curved
surface, which mates the antenna to a cylindrical structure.
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Similarly, 11 the antenna must be mounted on a planar
surface, such as a side of a building or other similar
structure, a separate mounting bracket that 1s specially
designed for use with planar surfaces must be used to attach
the antenna to the planar structure. This requires cellular
providers to purchase and store a variety ol mounting
brackets. Since cellular providers maintain hundreds of
cellular support structures, the cost of purchasing several
different brackets 1s very expensive 1n both time and capital
expenditure, as cellular providers must constantly monitor
their mnventories of the different brackets to insure they do
not run out of, or have an excess surplus of, any particular
type of bracket.

Therefore, there 1s a continuing need for an inexpensive,
umversal mounting assembly that can be used for installa-
tion on a variety of mounting structures, such as a curved
structure or a planar structure. In particular, there 1s a need
for a umiversal mounting assembly that contains a {first
mounting bracket that can be adapted to be attached to a
cylindrical surface and also contains a second mounting
bracket that allows the universal mounting assembly to be
attached to a planar surface.

SUMMARY

Embodiments of the present invention meet the needs
described above 1n a universal mounting assembly, which
may be attached to a cylindrical surface, a planar surface, or
a combination thereof. Generally described, the universal
mounting assembly includes a top plate, a bottom plate, and
a spacer. Both the top plate and the bottom plate have a pair
of parallel edge portions that are substantially parallel to one
another and at least one curved edge portion that 1s disposed
between the two edge portions. The mounting assembly also
contains at least one mounting tab disposed along the curved
edge portion for mounting the universal mounting assembly
to a cylindrical support structure. The mounting assembly
also includes planar mounting brackets located at each
intersection of the parallel edge portions with the curved
edge portion for attaching the universal mounting assembly
to a planar support structure. The spacer 1s disposed between
the top plate and the bottom plate and 1s used to secure the
top plate and bottom plate 1n a fixed position relative to one
another. The spacer may also serve to provide a cavity to
house electronic circuitry or other devices suitable for the
application.

More particularly described, the curved edge portion 1s
concave 1n shape so as to engage the cylindrical support
structure. The mounting tab from the top plate 1s located
proximate to the mounting tab of the bottom plate and form
a channel with the spacer for receiving a band clamp fastener
for securing the universal mounting assembly to the cylin-
drical surface. The spacer, which 1s disposed between the top
plate and the bottom plate may be made from a solid
structure. Alternatively, the spacer may have an annular
shape, 1n which the central portion 1s hollow. The spacer
may also include several internal baflles or support struc-
tures to provide additional stability and strength to the
umversal mounting bracket under heavier load conditions.

Embodiments of the present invention are also directed to
a universal mounting assembly for attaching an electronic
component to a support structure. The umversal mounting
assembly includes a top plate and a bottom plate, which both
include a pair of parallel edge portions, a curved edge
portion, and a straight edge portion disposed between the
two parallel edge portions. The curved edge portion contains
at least one mounting tab for attaching the universal mount-
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ing assembly to a cylindrical support structure. The univer-
sal mounting assembly also 1includes planar mounting brack-
cts that are used to attach the universal mounting assembly
to a planar support structure. The planar mounting brackets
may be located at the intersection of the parallel edge
portions the concave curved portion. The assembly also
includes an annular-shaped spacer positioned between the
top plate and the bottom plate and encloses the electronic
component. In order to protect the electronic component
from environmental conditions, the universal mounting
assembly may also include gaskets disposed between both
the top plate and the bottom plate and the annular-shaped
spacer to provide a watertight seal. The unmiversal mounting
assembly may also 1nclude a fastener, such as a band clamp
or U-bolt for engaging the mounting tab of the top plate and
the bottom plate and securing the universal mounting assem-
bly to a cylindrical support structure.

Some embodiments of the present invention also includes
a cellular antenna system, which 1ncludes a lightning pro-
tection circuit. The cellular antenna system includes a cel-
lular antenna, a support structure and a universal mounting
assembly for housing the lightning protection circuit. The
universal mounting assembly includes a top plate, a bottom
plate, and an annular-shaped spacer disposed between the
top plate and the bottom plate. Both the top plate and the
bottom plate include a pair of edge portions that are oriented
parallel to one another, a concaved curved edge portion
located between the pair of parallel edge portions, and a
linear edge portion, which 1s also located between the
parallel edge portions. The curved edge portion includes at
least one mounting tab for attaching the universal mounting
assembly to a cylindrical support structure. In addition, the
universal mounting assembly includes planar mounting
brackets located at the intersection of the parallel edge
portions and the curved edge portions to allow the universal
assembly to be mounted to a planar support surface. The
lightning protector 1s housed within the umiversal mounting
assembly and 1s connected 1n series typically via a shielded
multi-conductor cable between the antenna and the electron-
ics equipment remotely located from the antenna. To nsure
that the lightning protection circuit 1s protected from envi-
ronmental conditions such as rain, wind, and dirt, a gasket
may be placed between both the top plate and the bottom
plate and the annular-shaped spacer to protect the lightning
protection circuit from environmental conditions.

The various aspects and embodiments of the present
invention may be more clearly understood and appreciated
from a review of the following detailed description of the
disclosed embodiments and by reference to the appended
drawings and claims.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1s an exploded view of a universal mounting
bracket in accordance with some embodiments of the
present mvention.

FIG. 2 1s an 1sometric view of the unmiversal mounting
bracket 1n accordance with some embodiments of the

present invention.

FIG. 3 1s an illustration of the universal mounting bracket
jommng two cylindrical surfaces 1n accordance with some
embodiments of the present invention.

FIG. 4 1s an illustration of the universal mounting bracket
jommng two planar surfaces in accordance with some
embodiments of the present invention.

FIG. 5 1s an 1llustration of the universal mounting bracket
joimng a cylindrical surface and a planar surface.
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FIG. 6A 1s an illustration of a universal mounting bracket
for attaching electronic components to either a cylindrical or
planar surface in accordance with another embodiment of
the present mnvention.

FIG. 6B 1s an illustration of an 1sometric top view of a
umversal mounting bracket for attaching electronic compo-
nents to either a cylindrical or planar surface 1n accordance
with another embodiment of the present invention.

DETAILED DESCRIPTION

Embodiments of the present invention are directed to a
umversal mounting assembly, which may be mounted to
either a curved surface or a planar surface. The universal
mounting assembly includes top plate and a bottom plate,
which may be attached to a spacer disposed between the two
plates to form the universal mounting assembly. Both the top
and the bottom plate include two pairs of mounting tabs. The
first pair of mounting tabs 1s located along the curved edge
portion of each plate and 1s used to mount the assembly to
a curved structure. The second sets of mounting tabs on each
plate are oriented so that they may be used to attach the
umversal mounting assembly to a planar structure. In addi-
tion, the universal mounting assembly may be configured so
that the spacer can house an electrical component that may
be attached to an antenna mast or an antenna structure.

Turning now to the figures, in which like numerals refer
to like elements through the several figures, FIG. 1 illus-
trates an exploded view of the universal mounting assembly
100 in accordance with some embodiments of the present
invention. The universal mounting assembly 100 contains a
top plate 105, a bottom plate 110, and a spacer 115. The top
plate 105 and the bottom plate 110 are identical in one
exemplary embodiment to one another and contain the same
features. The bottom plate 110 1s rotated 180 degrees 1n
relation to the top plate 105 so that 1t forms a mirror image
of the top plate 105. Because the top plate and the bottom
plate 110 are identical, the discussion will only be described
with reference to the top plate 105. Those skilled in the art
will understand that the features described for the top plate
105 also apply to the bottom plate 110.

The top plate 1035 of the universal mounting assembly 100
contains two side edges 120 and 125, which are substantially
parallel to one another. The two side edges 120 and 125 are
integrally joined or connected by two substantially curved
edge portions 130 and 135. The substantially curved edge
portions 130 and 135 are concave 1n shape and have a radius
of curvature of 1n the range of approximately 6.5 cm to
approximately 13 cm.

The top plate 105 also contains at least one mounting tab
140 located along a portion of each of the substantially
curved edge portions 130 and 135. In one exemplary
embodiment, the top plate 105 contains two mounting tabs
140 along each of the substantially curved edge portions 130
and 135 and are arranged so that they are oriented substan-
tially perpendicular to the top plate 105. Although the
exemplary embodiment describes each of the curved edge
portions 130 and 1335 as each having two mounting tabs 140,
those skilled in the art will appreciate that curved edge
portions 130 and 135 may contain any number of mounting
tabs 140 without departing from the scope of the invention.
For example, 1n an exemplary embodiment, each of the
substantially curved edge portions 130 and 135 may contain
a single mounting tab 140 that extends the entire length of
the substantially curved edge portions 130 and 135. In
another exemplary embodiment, the substantially curved
edge portions 130 and 135 contain three or more mounting
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tabs spaced-apart along the length the substantially curved
edge portions 130 and 135. Furthermore, plural mounting
tabs 140 are not necessarily 1dentical when two or more tabs
are present.

The top plate 105 also contains several planar mounting
brackets 145. In one exemplary embodiment, the planar
mounting brackets 143 are located at the intersection of the
parallel edge portions 120 and 125 and the substantially
curved edge portions 130 and 135. The planar mounting
brackets 145 are oriented substantially perpendicular to the
top plate 105 and are used to connect the universal mounting,
bracket 100 to planar surfaces, as described below 1n more
detail. Those skilled 1n the art will appreciate that, like the
tabs 140, the planar mounting brackets 145 may vary in
number, location along the edges, size, and shape, for
example.

Both the top plate 105 and the bottom plate 110 are
preferably made from a suitable sheet maternal, such as a
metal or a metal alloy, including but not limited to stainless
steel, aluminum, sheet metal, plated steel, titanium, and the
like. Environmental conditions for outdoor use are a factor
in the choice of metals and fimishes. An exemplary material
1s stainless steel with a passivation finish for the top plate
105 and the bottom plate 110. Additionally, the top plate 105
and the bottom plate 110 may be made from non-metal
materials, such as polymers, thermoplastics, ceramics, and
the like. Both the top plate 105 and the bottom plate 110 may
be manufactured using standard techmiques. For example,
both the top plate 105 and the bottom plate 110 may be
stamped from a blank of the suitable sheet material. The
mounting tabs 140 and the planar mounting brackets 145
may be bent using conventional means so that they are
oriented approximately perpendicular to the top plate 105,
and bottom plate 110, respectively. Each of the substantially
curved edge portions 130 and 135 may be formed by cutting
a series of linear facets in the top plate 105 and bottom plate
110 to form a substantially curved surface. Alternatively, the
substantially curved edge portions 130 and 135 may be
formed by cutting a continuous arc 1n each of the top plate
105 and bottom plate 110. The cutting operations may be
accomplished by laser cutting, water jet cutting, stamping
with tools or dies, for example.

The spacer 115 1s used to separate and hold the top plate
105 and the bottom plate 110 1nto a predefined fixed position
relative to one another. The spacer 115 has a length. L, which
extends between the two side edge portions 120 and 125 and
a width, D, which extends between the two substantially
curved edge portions 130 and 135. The top plate 105 and the
bottom plate 110 are ngidly athxed to the spacer 115 through
the use of several fasteners 150, such as screws or bolts.
Other types of fasteners that may be used to connect the top
plate 105 and the bottom plate 110 to the spacer, include, but
are not limited to, rivets, welds, fusion bonds, and adhesives.

The spacer 115 may be made from a solid block of
material to provide dimensional stability when the universal
mounting assembly 100 i1s stressed under a heavy load.
Alternatively, for applications 1n which two lightweight
support structures must be joined and produce light stress
loads, the spacer 115 may have an annular shape rather than
being formed of a solid piece of material. Using an annular
shape reduces the overall weight of the universal mounting
assembly 100, while still retaimning the overall structural
integrity. The annular shaped spacer 115 may be formed by
forming a strip of sheet material into an annular form and
connecting the two ends either using fasteners, adhesives, or
weld joints. Alternatively, the annular-shaped spacer may be
cut from a solid piece of material using a laser cutter, a
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plasma cutter, a high pressure water jet, or a standard milling
machine. For applications, in which the overall weight needs
to be minimized while still maintaining a high degree of
structural 1ntegrity, the spacer 115 may be constructed of an
annular ring with several mwardly projecting bafiles or
support structures to provide additional strength. Typically,
the spacer 115 1s constructed from the same maternials used
for constructing the top plate 105 and the bottom plate 110.
For instance, the spacer 115 may be constructed from a
metal or metal alloy, including but not limited to stainless
steel, aluminum, sheet metal, plated steel, and titanium. The
spacer 115 may also be constructed using a composite

material, which may include but not limited to polymers,
thermoplastics, carbon fiber composites, and ceramics.

FIG. 2 illustrates a perspective view of the umversal
mounting bracket 100. As shown 1n the figure, when the top
plate 105 and bottom plate 110 are connected to the spacer
115, the mounting tabs 140 from the top plate 105 and the
bottom plate 110 are placed proximate to one another so that
together with the spacer 115 they form a channel 205, in
which a fastener, such as a band clamp, can be 1nserted for
connecting the universal mounting assembly 100 to a cylin-
drical support structure. The substantially curved surfaces
130 and 135 of the top plate 105 and the bottom plate 110
forms a concave surface, which 1s particularly adapted for
attachment to a cylindrical support structure, such as a
vertical pole or mast. The mounting tabs 140 located along
the length of the substantially curved surfaces 130 and 135
of the top plate 105, and the bottom plate 110, respectively,
are adapted for attaching to the cylindrical support structure.

FIG. 3, FIG. 4, and FIG. 5 illustrate the universal mount-
ing assembly 100 joming a variety of different shaped
support structures to one another. The novelty and versatility
of the universal mounting assembly 100 1s that it eliminates
the need for diflerent shaped mounting assemblies for dif-
ferent support structures. Since the mounting tabs 140 and
the planar mounting brackets 145 are co-located on both the
top plate 105 and the bottom plate 110, the universal
mounting assembly can be attached either to a curved
support structure, a planar support structure, or a combina-
tion thereof. FIG. 3 provides an 1llustration of the universal
mounting bracket 100 used to join two cylindrical support
structures 305 and 310. A fastener, such a band clamp 320
1s passed through the channel 205 and around each of the
cylindrical support structures 305 and 310. By tightening the
band clamps 320, the band clamps 320 engage the mounting
tabs 140 of both the upper plate 105 and the lower plate 110
and ngidly atlix the entire universal mounting bracket 100 to
the cylindrical support structures 305 and 310. The substan-
tially curved surfaces 130 and 135 are adapted to allow the
umversal mounting bracket to be mounted to cylindrical
structures of varying diameters. In particular, the umiversal
mounting assembly 100 may be mounted to cylindrical
support structures that have diameters i the range of
approximately 6.5 cm to approximately 13 cm. The ability
of the umiversal mounting assembly 100 to be attached to
cylindrical support structures with varying diameters elimi-
nates the need for cellular providers to carry and use separate
mounting brackets for diflerent support structures, thereby
reducing the overall costs associated with installation.
Although the mounting tabs 140 are shown to be directly 1n
contact with the cylindrical support structures 305 and 310,
a gasket (not shown) may be serted between planar
mounting brackets 145 and the planar surfaces 405 and 41
to provide vibration dampening, electrical isolation, and the
like. A gasket may be non-conducting serving primarily as
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an environmental seal or conducting to provide electromag-
netic interference (EMI) shielding eflectiveness.

FI1G. 4 provides an 1llustration of the universal mounting
assembly 100 used to join two planar support structures 405
and 410. The planar mounting brackets 145 on the top plate
105 and the bottom plate 110 are placed 1n contact with the
planar structures 405 and 410. The umversal mounting
assembly 100 1s then secured to the planar surfaces by
passing a fastener 455 through the mounting holes 155. As
the fasteners 455 are tightened, the universal mounting
assembly 100 1s rigidly aflixed to the planar surtfaces 405 and
410. The universal mounting assembly 100 may also contain
gaskets (not shown) that are disposed between each of the
planar mounting brackets 145 and the planar surfaces 405
and 410 to provide vibration dampening, electrical isolation,
and the like.

FIG. 5 1s an 1llustration of the universal mounting bracket
100 used to join a cylindrical support structure 505 to a
planar support structure 510. The planar mounting brackets
145 from the top plate 105 and the bottom plate 110 of one
side of the universal mounting assembly 100 are rnigidly
allixed to the planar support structure 510 using fasteners
455. The cylindrical support structure 505 1s placed 1n
contact with the mounting tabs 140 of both the upper plate
105 and the lower plate 110. The band clamp 320 is passed
through the channel 205 and around the cylindrical support
structure 205, which ngidly athixes the cylindrical support
structure to the unmiversal mounting bracket 100, thereby
jommng the cylindrical support structure 505 to a planar
support structure 310.

FIGS. 6A and 6B provide an illustration of another
embodiment of a universal mounting bracket 600 in accor-
dance with some embodiments of the present invention. The
universal mounting assembly 600 1s nearly i1dentical to the
universal mounting assembly 100 shown in FIGS. 1-5, with
the exception that the unmiversal mounting assembly 600
contains only one curved edge portion and 1s used for
mounting an electronic component 665 to a support struc-
ture.

Although almost any electronic component may be
housed within the annular-shaped spacer 615, FIGS. 6 A and
6B 1illustrates an exemplary embodiment of the invention, 1n
which the electrical component 665 1s a lightning protection
circuit to protect cellular telephone antennas from power
surges due to lightning strikes or other induced electrical
surges that may appear on or between the conductors of a
cable assembly carrying power and/or control signals to and
from a device such as an antenna. Typically, cellular tele-
phone antennas are mounted high above the surrounding
structures on masts or poles or to the side of structures,
which make them susceptible to lightning strikes, which
may damage the circuitry associated with the antenna. Most
of the cellular antennas attached to the tower masts include
a passive lightning rod, which “bleeds” the energy from a
lightning strike to the ground. However, some of the energy
from the lightning strike can still travel through the cabling
connecting the antenna to the circuitry. A nearby lightning
strike can induce differential current and voltages on the
conductors and potentially harm any electronics mounted on
or locally connected to the tower and/or antenna system.
Theretore, electrical components, known as transient sup-
pressors, can be installed to protect the electrical circuits
associated with the cellular antennas. Typically, these tran-
sient suppressors are applied after the antennas have been
installed. The universal mounting bracket 600 1s designed to
provide a single bracket for attaching the lightning protec-
tion device, or any other electrical component 665, to any
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existing cellular tower structure. The lightning protection
circuit 1s typically mounted in the universal mounting
bracket 600 near the cellular antenna and 1s connected in
series between the antenna and the antenna circuitry through
an mmput and output port. An exemplary wired connection
between the antenna and the antenna circuitry can be via a
shielded multi-conductor cable between the antenna and the
clectronics equipment remotely located from the antenna
that connects through an input and output port.

The universal mounting assembly 600 shown in FIGS. 6 A
and 6B includes a top plate 605, a bottom plate 610, and an
annular-shaped spacer 6135 disposed between the top plate
605 and the bottom plate 610. The top plate 605 and the
bottom plate 610 contain a single substantially curved edge
portion 630 disposed between two parallel edge portions 620
and 625. A straight edge portion 6335 1s disposed between the
two parallel edge portions 620 and 625 and oriented oppo-
site the substantially curved edge portion 630. The curved
edge portion 630, 635 of the top plate 605 and 610, respec-
tively, each contain at least one mounting tab 640 for
mounting the umversal bracket to a curved support structure
205 (FIG. 2). In one exemplary embodiment of the universal
mounting assembly 600, each curved edge portion 630
contains two mounting tabs 640. The mounting tabs 640 of
the top plate 605 are placed proximate to the mounting tabs
640 of the bottom plate 610 and form a channel 670 1n
conjunction with the annular-shaped spacer 615 for accept-
ing a band clamp 215 (FIG. 2).

To mount the universal mounting assembly 600 to a
cylindrical support structure 305 (FIG. 3), the mounting tabs
640 arc placed in contact with the cylindrical support
structure 305. As the band clamp 320 1s tightened, the band
clamp 320 engages the mounting tabs 640 on the substan-
tially curved edge portions 630 and 633 to rigidly athx the
umversal mounting bracket 600 to the cylindrical support
structure 305.

The top plate 6035 and the bottom plate 610 also contain
a pair of planar mounting tabs 645 located at the intersection
of the parallel edge portions 620 and 6235 with the curved
edge portion 630. As shown 1n FIGS. 6 A and 6B, the planar
mounting tabs 645 are oriented approximately perpendicular
to the top plate 605 and the bottom plate 610. The planar
mounting tabs 645 are placed in contact with a planar
support surface 4050 (FIG. 4) and the umiversal mounting
assembly 600 can be rigidly secured to the planar support by
using fasteners inserted through the mounting holes 155.

The annular-shaped spacer 615 1s disposed between the
top plate 605 and the bottom plate 610. In addition to
providing structural itegrity to the umiversal mounting
assembly 600, the annular-shaped spacer 615 may also
accommodate a lightning protection circuit 665. The light-
ning protection circuit 665 1s typically mounted to a circuit
board and may have several mput and/or output ports.
Depending on the configuration of the lightning protection
circuit 665, the top plate 605 and or the bottom plate 610
may include one or more openings to accommodate these
ports. In the universal mounting assembly 600 illustrated in
FIGS. 6A and 6B, the bottom plate 610 1s depicted as
contains several openings 670 to allow access to the mput/
output ports associated with the lightning protection circuit
665.

In order to weatherproof the universal mounting bracket
and protect lightning protection circuit 665, the universal
mounting assembly 600 may also include several gaskets
660 that are disposed between both the top plate 605 and the
annular-shaped spacer 615 and between the bottom plate
610 and the annular-shaped spacer 615. The gaskets 660
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may be constructed from any known suitable material and
can be electrically insulating or conducting gaskets.

Other alternative embodiments will become apparent to
those skilled in the art to which an exemplary embodiment
pertains without departing from 1ts spirit and scope. Accord-
ingly, the scope of the present invention 1s defined by the
appended claims rather than the foregoing description.

I claim:

1. A universal mounting assembly, comprising:

a top plate;

a bottom plate,

wherein the top plate and the bottom plate comprise:

a pair of parallel edge portions;

at least one substantially curved edge portion disposed
between the pair of substantially parallel edge por-
tions;

at least one mounting tab disposed along a portion of
the substantially curved edge portion;

at least one planar mounting bracket; and

a spacer disposed between the top plate and the bottom

plate,

wherein the bottom plate 1s oriented so as to form a mirror

image of the top plate.

2. The universal mounting assembly of claim 1, wherein
the at least one substantially curved edge portion 1s concave
in shape.

3. The universal mounting assembly of claim 2, wherein
the at least one mounting tab on the top plate and the at least
one mounting tab on the bottom plate are proximate to one
another and form a channel for receirving a fastener.

4. The universal mounting assembly of claim 3, wherein
the substantially curved edge portion 1s placed in contact
with a cylindrical support structure and allows the universal
mounting assembly to be attached to the cylindrical support
structure.

5. The universal mounting assembly of claim 1, wherein
the planar mounting brackets allow the umiversal mounting,
assembly to be attached to a planar support structure.

6. The universal mounting assembly of claim 1, wherein
the top plate and the bottom plate are made from a plate
matenal, the plate material comprising a metal, a metal
alloy, or a composite material.

7. The universal mounting assembly of claim 1, wherein
the spacer comprises a solid structure.

8. The universal mounting assembly of claim 1, wherein
the spacer comprises an annular structure.

9. A universal mounting assembly for connecting an
clectronic component to a support structure, the universal
mounting assembly comprising:

a top plate;

a bottom plate;

wherein the top plate and the bottom plate comprise:

a pair of parallel edge portions;

a substantially curved edge portion disposed between
the pair of substantially parallel edge portions; and

a linear edge portion disposed between the pair of
parallel edge portions;

at least one mounting tab located along a portion of the
substantially curved edge portion for mounting to a
cylindrical support structure; and

a planar mounting bracket located at the intersection of
the parallel edge portions and a plurality of concave
curved portions for mounting to a planar support
structure; and

5

10

15

20

25

30

35

40

45

50

55

60

10

an annular spacer located between the top plate and the
bottom plate,
wherein the electronic component 1s housed within the
annular spacer.
10. The universal mounting assembly of claim 9, wherein
the bottom plate turther comprises an input port connected
to the electronic component and an output port for connected

to the electronic component.

11. The universal mounting assembly of claim 9, further
comprising a fastener for engaging the mounting tab of the
top plate and the mounting tab of the bottom plate and
securing the universal mounting assembly to the cylindrical
support structure.

12. The universal mounting assembly of claim 9, further
comprising a gasket disposed between the top plate and the
annular spacer and the bottom plate and the annular spacer.

13. The universal mounting assembly of claim 9, wherein
the top plate, the bottom plate and the annular spacer are
made of a material comprising a metal, a metal alloy, or a

composite material.
14. Aunmiversal mounting assembly system for connecting

an antenna to an electronic component, comprising:

an antenna;
a support structure; and
a universal mounting assembly, comprising:
a top plate;
a bottom plate;
wherein the top plate and the bottom plate comprise:
a pair ol parallel edge portions;
a substantially curved edge portion disposed
between the pair of parallel edge portions; and
a linear edge portion disposed between the pair of
parallel edge portions;
at least one mounting tab located along a portion of
the substantially curved edge portion for mounting
to a cylindrical support structure; and
a planar mounting bracket located at the intersection
of the parallel edge portions and a plurality of
concave curved portions for mounting to a planar
support structure;

an annular spacer located between the top plate and the
bottom plate; and

the electronic component operably connected to the
antenna.

15. The antenna system of claim 14, wherein the support
structure 1s a cylindrical support structure.

16. The antenna system of claim 15, further comprising a
fastener for engaging the mounting tab of the top plate and
the mounting tab of the bottom plate and securing the
umversal mounting assembly to the cylindrical support
structure.

17. The antenna system of claim 15, further comprising
fasteners for securing the planar mounting brackets to the
planar support structure.

18. The antenna system of claim 14, wherein the support
structure 1s a planar support structure.

19. The antenna system of claim 14, wherein the elec-
tronic component 1s a lightning protection circuit.

20. The antenna system of claim 14, further comprising a
gasket disposed between the top plate and the annular spacer
and the bottom plate and the annular spacer.
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